Results
In ruffle-ended ameloblasts (RA), the TMPase reaction product (RP) was more intense than that ofCMPase. Both lysosomal markers revealed many reactive structures such as dense bodies, residual bod-
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:v ;is( This specimen was preheated before incubation for CMPase, and shows no reaction product. Bar = 1 sm. sociated with the membranes surrounding some of these accumulations ( Figure  2 ). CMPase RP was also present at the membrane infoldings of the ruffled border ( Figure  3 8 ). In the majority ofthe specimens observed in this study, neither CMPase RP ( Figure  6 ) nor TMPase RP (Figure 8) (Figure 9 ). TMPase was occasionally associated with some ser cisternae ( Figure  9 ). Furthermore, during the early maturation stage ofenamel formation, when tubular configurations were most prominent, several tubular configurations were observed in apparent continuity with mvbs ( Figure  10 ). Conversely, in the late maturation stage only a limited number of tubular configurations were observed, and these often contained small vesicles ( Figure   11 ).
Discussion
The ruffled border of maturation ameloblasts is a complex system ofcytoplasmic projections which delineate between them extracellular channels extending towards the cell interior. The channels often end in dilations which seem to connect with or give rise to vacuoles deep in the cytoplasm. These vacuoles are in close spatial relationship with the lysosomal system (Garant et al., 1984; Reith, 1963 Reith, , 1970 Kallenbach, 1968) . Active endocytic activity of the ameloblast ruffled border has been reported (Sasaki, 1984; Kallenbach, 1980 ). In addition, acid phosphatase activity in maturation ameloblasts has been localized both at the light microscopic level (Kurahashi et al., 1972) and cytochemically at the electron microscopic level using 3-glycerophosphatase and p-nitrophenylphosphatase (Takano and Ozawa, 1980, 1981) .5. r - Figure 6 . Ruffle-ended ameloblast during early maturation, incubated for CMPase. Note the multivesicular body (mvb) and the reactive tubular structure (1), and the presence of RP foci at the ruffled border, membrane whorls (arrows), and membranes enclosing fine granular accumulations (asterisks). Bar = 1 sen. (Inset) Higher magnification of an area in a ruffle-ended ameloblast during early maturation, incubated for CMPaSe. Note the constrictions along the membranes of the tubular structures enclosing fine granular material (arrowheads). Bar = 0.5 tm.
Figure 7. Ruffle-ended ameloblasts abutting on demineralized enamel (E) and incubated for TMPase. (a) Note the reactive tubular structure (1) associated with the membrane-bound fine granular material (asterisk) at the most distal part of the ruffled border (rb). Note the morphological similarity between the fine granular accumulations and the demineralized enamel matrix. (b) Several TMPase-reactive tubular structures are evident at the proximal end of the ruffled border. One of these structures is in contact with a multivesicular body (mvb) containing fine granular accumulations (arrow). Also note the fine granular character of the contents of those tubular structures at sites where the RP is less intense (arrowhead). Bars -0.5 tm.
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S. 'F., ....-..; . . Figure 10 . A ruffle-bordered ameloblast during early maturation, incubated for TMPase. Note the continuity between the intensely reactive tubular structure (1) and the multivesicular body (mvb), which contains fine granular material as well as foci of intense AR Bar = 0.5 sm. (Garant et al., 1984; Smith, 1979; Reith, 1970) . It has been suggested that these tubular lysosomes are involved in endocytosis (Oliver, 1982 (Oliver, , 1983 and pinocytosis (Swanson et al., 1987a) . It has been further suggested that tubular lysosomes are more common in cells than is presently recognized (Oliver and Yuasa, 1987; Robinson et al. , 1986) . Oliver stated that the width of these tubular lysosomes was nm and that they were mostly observed adjacent to plasma membrane infoldings.
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In some cases, they were clustered and formed an anastomosing network; these Oliver considered to be secondary lysosomes (Oliver, 1980 (Oliver, , 1982 
